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OCOEEHHOCTH BJIHHHHfl nJIEPOJUEPKOHftOB 
LIGULA INTESTINALIS HA nHIHEBAPHTEJIBHyiO AKTHBHOCTB 
JIEIB,A PA3HBIX B03PACTHBIX TPynn 

© T. H. H3BeKOBa 

y CTaHOBJieHo BJiHHHHe 3apa^eHHH njiepoi;epKOHAaMH Ligula intestinalis Ha aKTHB- 
hoctb nHBueBapHTejibHbix (JiepMeHTOB, o6ecneHHBaiomHx HanajibHbie STanti accHMHJiHH,HH 
SejiKOB h yrjieBo^oB b cjih3hctoh KHHieHHHKa y flByx B03pacTHbix rpynn jienja (4+ h 8+)- 
ripn 3tom HaSjnoAaeTCH cHHJKeHHe aKTHBHOCTH HCCJieAOBaHHbix c})epMeHTOB kslk c yBejiH 
neHHeM B03pacTa pbi6, Tan h npH 3apa$KeHHH. 3apa>KeHHe OKa3MBaeT 6ojiee 3HaHHTejn>Hoe 
BJiHHHHe Ha (JjepMeHTHbie CHCTeMbI B3POCJIBIX ptl6, HeM MOJIOABIX. Bo3paCT H HHBB3HH 
jiemen njiepoH,epKOHAaMH L. intestinalis H3MeHHK)T cooTHomeHHe aKTHBHOCTeH (JjepMeH- 
tob u,enH Kap6orHApa3 h npoTea3. 


MHOrOHHCJieHHBie flaHHBie CBHfleTejIBCTByiOT 06 OTpHIjaTejIBHOM B03fleHCTBHH 
njiepon;epKOHflOB L. intestinalis — napa3HTOB, o 6 HTaK>m;HX b nojiocTH Tejia pa3- 
jihhhbix pbi 6 ceMeHCTBa KapnoBBix, Ha pa# >KH3HeHHO BancHBix (|>yHKi];HH opra- 
HH3Ma X03HHHa, npOHBJIHIOIH;eMCH B CHH>KeHHH TeMna pOCTa, yilHTaHHOCTH H 
MaccBi Tejia, peflyKijHH roHa^ h neneHH, H3MeHeHHH KapTHHBi kpobh h ,zjp. (Arme, 
Owen, 1970; Taylor, Hoole, 1989, h ^p.)- O^HaKo CBe^eHHH, KacaionjHecH bjih~ 
hhhh 3apanceHHH njiepon;epKOHflaMH L. intestinalis Ha aKTHBHOCTB nHiijeBapH 
TejiBHBix <|>epMeHTOB pbi 6, MajioHHCJieHHBi (Il3BeKOBa, Ky3BMHHa, 1996). IljiepO' 
n;epKOHflBi BCTpenaioTCH y pbi 6 pa3HBix B03pacTHBix rpynn, flocTHraa He3aBHCHMo 
ot B03pacTa xo3HHHa KpynHBix pa3MepoB. B cbh3h c 3thm n;ejiBio pa 6 oTBi 6 bijio 
onpeflejieHHe B03pacTHBix oco 6 eHHOcTen bjihhhhh njiepon;epKOHflOB L. intestina¬ 
lis Ha aKTHBHOCTB (JiepMeHTOB, o 6 ecneHHBaK)m;HX HanajiBHBie 3TanBi rnflpojiH3a 
6 ejiKOB h yrjieBOflOB. 


MATEPHAJI H METO/Jbl 

06 r BeKTOM Hccjie^oBaHHH cjiyncHjm jierpn Abramis brama L. PbiShhckofo bo- 
floxpaHHjiHH],a, He 3apaaceHHBie h 3apaH<eHHBie njiepoijepKOHflaMH Ligula intes¬ 
tinalis (L.) Akthbhoctb nHHi;eBapHTejiBHBix rn^pojias Hccjie^oBajiH b cjih3hctoh 
o6ojiOHKe KHHieHHHKa y pbi6 2 B03pacTHBix rpynn: 4+ h 8+. B cjih3hctoh kh- 
menHHKa jienja o6enx B03pacTHBix rpynn onpe^ejmjiH o6m,yio npoTeojiHTHnec- 
Kyio (OilA), o6m;yio aMHjiojiHTHnecKyio (OAA) aKTHBHOCTH h aKTHBHoeTB caxa 
pa3Bi. 

06in;yio npoTeojiHTHnecKyio aKTHBHoeTB (o6in;aH aKTHBKQCTB TpnncHHa 
KO 3 4.21 4, XHMOTpnncHHa KO 3.4.21.1 h ^HnenTH^a3 KO 3.4.13.1-- 
3.4.13.11) onpe^ejiHJiH MeTOflOM AHcoHa (Anson, 1938) B KanecTBe cy6cTpaTa 
npn onpe,ziejieHHH OnA HcnojiB30Bajin 1 %-hlxh pacTBop Ka3eHHa, npnroTOBJieH 
hbih Ha pacTBope PnHrepa. Ckopoctb rH,o;pojiH3a cy6cTpaTa BBipaacajm b mkmo- 
JIHX THp03HHa 38 1 MHH HHKy6aiJHH B paCHeTe Ha 1 r BJiaHCHOH MaCCBI TKaHH. 
06in;yio aMKjiojiHTHnecKyio aKTHBHoeTB (o6m;aH aKTHBHoeTB aMHjia3Bi KO 3.2.1.1, 
rjiioKo-aMHJia3Bi KO 3.2.1.3 h MajiBTa3Bi KO 3.2.1.20), aKTHBHoeTB caxapa3Bi 
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(KO 3.2.1.48) onpe,n;ejiHJiH MO#H(|)Hii;HpoBaHHbiM MeTOflOM HejibcoHa (yrojieB, 
He3yHTOBa, 1969). CnopocTb rH#pojiH3a cyScTpaTa (1.8%-Horo pacTBopa pacT- 
BopHMoro KpaxMajia hjih onpe^ejieHHH OAA h 75 mM h 200 mM caxapo3bi hjih 
onpe^ejieHHH aKTHBHOCTH caxapa3bi) Bbipancajm b mkmojihx rjnoK03bi 3a 1 mhh 
HHK y6au;HH b pacneTe Ha 1 r BJiancHOH Maccbi TKaHH. 

PE3yJIbTATbl H OECy^KAEHHE 

HHBa3HH L. intestinalis cyrpecTBeHHO BJinneT Ha aKTHBHOCTb nHin;eBapHTejib- 
hbix (J>epMeHTOB, o6ecneHHBaiOH];HX HanajibHbie 3Tanbi accHMHJinijHH SejiKOB h 
yrjieBo^oB b cjih3hctoh KHinenHHKa y o6enx B03pacTHbix rpynn jienja (pnc. 1, 
2). IIpH 3TOM yCTaHOBJieHO ^OCTOBepHOe (P < 0.05) CHHHCeHHe aKTHBHOCTH HC- 
cjieflOBaHHbix npoTeHHa3 h Kap6orH#pa3 c B03pacT0M pbi6, hto corjiacyeTcn c 
HMeioiijHMHCH jiHTepaTypHbiMH ^aHHbiMH (Ky3bMHHa, 1986; yrojieB. Ky3bMHHa ? 
1993). y 3apa>KeHHbix pbi6 o6enx rpynn ypoBeHb OIIA h OAA Tannce noHHHca- 
eTCH. Ilpn 3tom 3apanceHHe 0Ka3biBaeT 6ojiee 3HannTejibHoe BJiHanne Ha d^epMeHT- 
Hbie cHCTeMbi B3pocjibix pbi6 (8+), qeM Ha rn,n;pojia3bi Mojioflbix (4+). Tan, ecjm 
y Mojio^bix pbi6 aKTHBHOCTb yKa3aHHbix 4)epMeHTOB yMeHbmaeTCH Ha 33 h 24 % , 
to y B3pocjibix — Ha 46 h 47% cooTBeTCTBeHHO. Ba>KHO otmcthtb, hto y 3apa- 

HCeHHbIX pbl6 aKTHBHOCTb HCCJieflOBaHKbIX ^epMeHTOB C B03paCT0M na^aeT CHJIb- 
nee, neM y 3,zi;opoBbix, npnneM OAA CHHHcaeTCH b OojibineH CTeneHH, neM OIIA. 
TaK, OAA y 3,n;opoBbix B3pocjibix pbi6 no cpaBHeHHio c mojio^bimh yMeHbinaeTCH 
b 4 4 pa3a, a y 3apa>KeHHbix — 3 6.3, a OIIA — b 6 h 7.3 pa3a cooTBeTCTBeHHO 
Ha OCHOBaHHH nOJiyneHHblX flE HHbIX 6bIJIH paCCHHTaHbl K03(|)<|)HIlHeHTbX K/II (aK¬ 
THBHOCTb KapSorH^pas/aKTHBHOCTb npoTea3), KOTopbie OKa3ajiHCb pasjiHHHbiMF 
rjih. He3apa>KeHHbix h 3apa>KeHHbix pbi6. C B03pacT0M y Bcex HCCjie&oeaHHbo 
pbi6 KC3(|)4>Hn;HeHT K/II yBejiHHHBaeTCH, v He3apa>KeHHbix pbi6 c 1,65 no 2,26, 
y 3apa>KeHHbix — jinnib c 1.90 #o 2.2. 

Ilpn HccjiejioBaHHH co6cTBeHHO KHinenHoro cbepMeHTa caxapa3bi TaKHce ycTa- 
HOBJieHo cHHHceHHe ero aKTHBHOCTH c yBejmneHHeM B03pacTa pbx6 (cm. Ta6jmn;y)<, 
XIpH 3 tom y He3apa>KeHHbix pbi6 c B03pacTOM aKTHBHOCTb caxapa3bi CHHHcaeTcn 
npHMepHo Ha 50% npn o6enx HCCJie^oBaHHbix KOHpeHTpapHax caxapo3bi. y 
3apanceHHbix pbi6 0 Ha cHHHcaeTcn Ha 62 % npn KOHpeHTpapHH caxapoabi 200 mM 



1 Z 


Phc. 1. BjmaHHe L. intestinalis Ha o6m,yio npoTeojiHTHuecKyio aKTHBHOCTb cjih3hctoh 

KHineHHHKa Jiem,a. 

no och opflHHaT: OnA, MKMOJib/r • mhh; no och a6cn;Hcc: 1 — Jienj b B03pacTe 4+; 2 — Jiem b 
B03pacTe 8+; CBeTJibie ctoji6hkh — He3apajKeHHbiH Jiem> nepHbie ctoji6hkh — 3apajKeHHbiH Jienp 

Fig. 1. The influence of L. intestinalis on the total proteolytic activity of intestinal 

mucosa of bream. 
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Phc. 2. BjiHHHHe L. intestinalis Ha o6in,yio aMHJiojiHTHuecKyio aKTHBHOCTb cjih3hctoh 

KHiueHHHKa Jiema. 

IIo och opAHHaT: OAA, MKMOJib/r • mhh. 

06o3Ha^ieHHa Te H<e, hto Ha pnc. 1. 

Fig. 2. The influence of L. intestinalis on the total amylolytic activity of intestinal 

mucosa of bream. 

h Ha 18% — npn 75 mM KOHijeHTpaijHH. 3aMeTHoro bjihhhhh 3apanceHHH njie- 
pon;epKOH,a;aMH L. intestinalis Ha aKTHBHocTb 3Toro meTOHHo-KaeMHoro (JjepMeHTa 
npn HccjieflOBaHHbix KOHijeHTpaijHHX He oOHapynceHo (jihhib y mojioabix pi>i6 
OTMeHaJIOCb CHHHCeHHe ypOBHH (J>epMeHTaTHBHOH aKTHBHOCTH npn 75 mM koh- 
ijeHTpaijHH caxapo3bi). 

TaKHM o6pa30M, HccjieflOBaHHe B03pacTHBix oco6eHHocTeH bjihhhhh njiepo- 
ijepKOHflOB L. intestinalis Ha aKTHBHocTb nHmeBapHTejibHBix ^epMeHTOB b cjih- 
3HCTOH KHHieHHHKa JieiH;a nOKa3aJIO, HTO HaOjIIOflaeTCH CHHHCeHHe aKTHBHOCTH 
Bcex HccjieflOBaHHbix ^epMeHTOB KaK npn yBejiHneHHH B03pacTa pti6, Tan h npn 
hx 3apanceHHH. Bo3pacTHBiM H3MeH6HHHM b SojibHieii CTeneHH noflBepnceHBi c|)ep- 
MeHTBi, ocym;ecTBJiHiOHi;He HanajibHBie 3Tam>i rHflpojiH3a HyTpneHTOB (rJiaBHBiM 
o6pa30M naHKpeaTHHecKHe no npoHcxoHCfleHHio a-aMHJia3a, TpnncHH h xhmo- 
TpnncHH), neM coSctbchho KHHienHBiH cJ)epMeHT caxapa3a. 3apanceHHe njiepon;ep- 
KOHflaMH TaKHCe CHJIBHee CKa3BIBaeTCH Ha aKTHBHOCTH nOJIOCTHBIX 4>epMeHTOB, 
npnneM c B03pacT0M pti6 3to bjihhhhc ycHJiHBaeTCH. Bo3pacT h hhbh3hh JienjeH 
L. intestinalis TaK>Ke H3MeHHiOT cooTHomeHHe aKTHBHocTeH c|)epMeHTOB n;enH 
Kap6orH,n;pa3 h npoTea3, o neM cBH^eTejibCTByeT H3MeHeHHe K03c|)c|)Hi^HeHTa K/Il. 
y mojio/jbix pi>i6 3apa>KeHHe njiepon,epKOH,zjaMH L. intestinalis BBi3BiBaeT 6oJiee 
3aMeTHoe H3MeHeHHe b cooTHomeHHH aKTHBHOCTen sthx ^epMeHTOB, neM y B3poc- 
jibix. ITpH Hccjie^oBaHHH caxapa3Bi ycTaHOBJieHa 3aBHCHMOCTt 3c})c})eKTa ot koh- 

Caxapa3Haa aKTHBHocTb cjih3hctoh KHHieuHHKa y Asyx B03pacTHbix 
rpynn Jiema, He 3apanceHHoro h 3apanceHHoro L. intestinalis 

The sucrase activity of intestinal mucosa two different age of bream, 
infected and uninfected with L. intestinalis 


KOHIjeHTpaiJHH 
caxapo3ti, mM 

Bo3pacT jiema 

4+ 

8+ 

He3apajiceHHhiH 

3apa»ceHHbin 

HesapaxceHHbiH 

3apa»ceHHbin 

200 

75 

3.58 ± 0.39 

2.91 ± 0.6 

4.49 ± 0.85 

1.65 ± 0.55 

1.84 ± 0.1 

1.37 ± 0.16 

1.65 ± 0.17 

1.35 ± 0.26 
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ijeHTpaijHH cy 6 cTpaTa. IIpH bbicokhx KOHijeHTpaijHHX cy 6 cTpaTa 3apanceHHe 
L. intestinalis cynjecTBeHHo He cKa3biBaeTCH Ha aKTHBHocTH (|>epMeHTa. BMecTe 
c TeM paHee 6bijio noKa3aHO, hto npn 3apanceHHH nponcxoAHT H3MeHeHHe KHHe- 
THHecKHx xapaKTepHCTHK caxapa3bi, cynjecTBeHHO BJiHHioin;ee Ha ckopoctb tha- 
pojiH3a caxapo3bi (H3BeKOBa, Ky3BMHHa, 1996). CHHHceHHe c B03pacT0M aKTHB- 
HOCTH pa3JIHHHBIX (|)epMeHTOB B CJIH3HCTOH KHHieHHHKa Jieilja CBH^eTeJIBCTByeT 
He TOJIBKO 06 yMeHBHieHHH HHTeHCHBHOCTH o 6 MeHa Beni;eCTB, HO H O 3HaHHTeJIB- 
HOH a^anTHpOBaHHOCTH (J)epMeHTOB, (J)yHKi;HOHHpyiOH];HX B KHIHeHHHKe pbl 6 , K 
MeHHion^HMCH c yBejiHHeHHeM B03pacTa noTpe 6 HOCTHM opraHH3Ma (Ky3BMHHa, 
rojioBaHOBa, 1984). ycnjieHHe bjihhhhh 3apanceHHH c B03pacT0M pi>i 6 , no Been 
BepOHTHOCTH, CBH3BHO C nOHHJKeHHeM 3aiH;HTHBIX (jDyHKIJHH H OCJia 6 jieHHeM HM- 

MyHHTeTa y B 3 pocjn>ix oco 6 en (ByreHKo h Ap., 1982). 

PaHee 6bijio noKa 3 aHO, hto ypoBeHB aKTHBHocTH (£epMeHTOB, oOecnenHBaio- 
iijhx HanajiBHbie h npoMencyTOHHbie 3Tam>i rHApojiH3a 6 ejiKOB h yrneBOAOB, b 
6 ojn>meH CTeneHH noABepnceH bjihhhhio pa3JiHHHbix (JmKTopoB, tbkhx KaK THn 
h HHTeHCHBHocTB nHTaHHH, TeMnepaTypa cpe^Bi oSHTaHHH h Apyrne, neM ypoBeHB 
aKTHBHOCTH (J)epMeHTOB TOH HCe IjenH, HO OCymeCTBJIHIOmHX 3aKJIIOHHTeJIBHI>ie 

3 Tam>i 3 Toro npon;ecca (yrojieB, Ky 3 BMHHa, 1993). BepoaTHo, 3thm mohcho 061 ,- 
hchhtb h 6 ojibinee bjihhhhc 3 apanceHHH L. intestinalis Ha OAA h OIIA no cpaB- 
HeHHio c ero B03AencTBneM Ha aKTHBHocTb caxapa3Bi. Ilpn 3apa>KeHHH Jienja 
njiepon;epKOHAaMH cynjecTBeHHo cHHHcaeTcn acjH^eKTHBHocTb nHTaHHH, hto ycy- 
ry 6 jiaeTCH c B03pacT0M pbi 6 . HHTepecHO otmcthtb, hto H3MeHeHHH b nHnjeBapH- 
TejibHon aKTHBHocTH jienja, BBi 3 BiBaeMBie HHBa 3 HeH njiepomepKOHAaMH L. intes¬ 
tinalis n B03pacT0M, cxoahbi, t. e. y mojioabix 3apa>KeHHbix pi>i 6 TaK nee, Kan h 
y B3POCJIBIX 3AOpOBbIX pbl 6 , aKTHBHOCTb nHIH;eBapHTeJIbHbIX (£epMeHTOB CHHHCa- 
eTCH. Mohcho npeAnojioHCHTb, hto 3 apa>KeHne L. intestinalis Bbi 3 biBaeT npencAe- 
BpeMeHHoe «CTapeHHe» pbi 6 , xoth rjih OKOHnaTejibHbix bbiboaob 3THX AaHHbix 
HeAOCTaTOHHO. 

CpaBHeHHe nojiyneHHbix AaHHbix c H3BecTHbiMH H3 jiHTepaTypbi noKa3biBaeT, 
hto nojiocTHon napa3HT b pHAe cjiynaeB B03AencTByeT Ha nHin;eBapHTejibHyio 
aKTHBHOCTb X03HHHB CHJIbHee, HeM KHIHeHHblH. TaK, He o6Hapy>KeHO pa3JIHHHH 
B aKTHBHOCTH TpHnCHHa, ypOBHe o6nj;eH npOTeOJIHTHHeCKOH aKTHBHOCTH H CKO- 
POCTH THAP0JIH3a yrJieBOAOB y KpbIC, He HH(|)Hi;HpOBaHHbIX H HH(|)HII l HpOBaHHbIX 

Hymenolepis diminuta (Pappas, 1983). OTMeneHo jihuib HeKOTopoe yBejinneHne 
aKTHBHocTH aMHJia3bi b KHmeHHHKe y 3apa>KeHHbix Bothriocephalus gowkongen- 
sis roAOBHKOB Kapna (flaBbiAOB, KypoBCKan, 1991). Akthbhoctb npoTea 3 npn 
3tom ocTaBajiacb 6 e 3 H 3 MeHeHHH. Tojibko b oahom cjiynae npn nccjieAOBaHHH 
cerojieTOK KapnoB noKa3aHO AocTOBepHoe CHHHceHHe aKTHBHocTH aMHJia3bi, npo- 
Tea3bl H KHCJIOH 4>OC4)aTa3bI B CJIH3HCTOH H XHMyce KHmeHHHKOB npn 3apa^KeHHH 
pbi 6 n;ecTOAaMH B. acheilognathi, npnneM aKTHBHocTb aMHJia3bi h npoTea3bi, 
4>yHKn;HOHHpyK)n];Hx b nojiocTH KHineHHHKa, H3MeHHeTCH b 6 ojibineH CTeneHH, 
HeM aKTHBHOCTb (|)epMeHTOB, (J)yHKIJHOHHpyiOIH;HX B COCTaBe CJIH3HCTOH (KypOB- 
cKaa, 1991). Ohcbhaho, hto Ha 6 jnoAaeMbie pa3JiHHHH CBH3aHbi c B03pacTHbiMH 
H3MeHeHHHMH H 6 oJIbIHeH HyBCTBHTeJIbHOCTblO Kapna Ha paHHHX CTaAHHX OHTO- 
reHe3a. 

B 3 aKjnoneHHe cjieAyeT otmcthtb, hto b pe 3 yjibTaTe npoBeAeHHOH paOoTbi 
ycTaHOBJieHo 3HanHTejibHoe BJiHHHHe 3apanceHHH njiepoijepKOHAaMH L. intestina¬ 
lis Ha aKTHBHOCTb nHnjeBapHTejibHbix rHApojia3 Jienja, KOTopoe c B03pacT0M xo- 
3HHHa yBeJIHHHBaeTCH, HTO npOHBJIHeTCH B yMeHbineHHH aKTHBHOCTH OCHOBHbIX 
rpynn (|>epMeHTOB — npoTea3 h Kap6orHApa3, a TaKHce b H3MeHeHHH cooTHome- 
hhh hx aKTHBHocTH. BepoaTHo, MeTa 6 ojiHTbi napa3HTa npflMO hjih onocpeAOBaH- 
ho bjihhiot Ha npoijeccbi THApojiH3a HyTpneHTOB, Bbi3biBaa ocjia 6 jieHHe 3(|)(|)eK- 

THBHOCTH nHTaHHH pbl 6 . 

Pa6oTa noAAepncaHa rpaHTOM POOH 96—04—49 080. 
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PECULIARITIES OF LIGULA INTESTINALIS INFLUENCE ON DIGESTIVE 
ACTIVITY IN BREAMS OF DIFFERENT AGE GROUPS 

G. I. Izvekova 

Key words: Ligula intestinalis , bream, age, digestion, enzyme. 

SUMMARY 

The influence of the Ligula intestinalis pierocercoids onto the activity of di¬ 
gestive enzymes in the intestine of two different age groups (4+ and 8+) of the 
bream (Abramis brama) was carried out. The reliable descrease of proteinase and 
carbohydrase activities was observed in fishes of elder group and in cases of ple¬ 
rocercoid infection. 


334 



